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Flap coverage of nonfrontal scalp regions is at risk of flap and pedicle compression, when patients are supine. This results in difficult patient positioning with risk of partial or complete flap necrosis. Hence, we have introduced perioperative halo ring placement on the reconstructed scalps, to avoid pressure on the flaps in the early postoperative weeks.
The PMT Model 1200 Series Halo (PMT Corporation, Chanhassen, MN), medium size, was applied reverted with the opening anteriorly. The ring is fixated on the skull with usually four titanium pins. Three consecutive cases are presented below with perioperative halo ring placement in microsurgical scalp reconstruction.
Case 1
A 68-year-old man was admitted with nonmalignant chronic scalp ulcerations and cranial bone necrosis in the left parietal and occipital region. In childhood, the patient had been exposed to an unintended overdose of radiotherapy for tinea capitis. Affected scalp and skull were excised leaving a 10 Â 14 cm defect with dura preserved. The defect was covered with a free latissimus dorsi muscle flap anastomosed to the right facial artery and vein with vein grafting. Split skin grafts were placed on the muscle flap. Postoperatively, a distal part of the flap in the occipital region was lost due to pressure necrosis, from when the patient had been lying down or sitting, resulting in cranial bone exposure (►Fig. 1).
Thirty-five days later, the exposed bone was successfully covered with a free rectus abdominis flap anastomosed to the left facial artery and vein with two vein grafts, and split skin grafts were placed on the muscle. A halo ring was placed perioperatively to avoid pressure on the flap and pedicle. After 17 days, the halo ring was removed and both muscle flaps healed without further complications.
Case 2
A 45-year-old man was referred with chronic open wounds and dural defects in the occipital region, following several resections of radiation-induced meningioma (►Fig. 2). After a failed procedure with a rotation flap, the defect was successfully covered with a free latissimus dorsi muscle flap and split skin grafts. The thoracodorsal vessels were anastomosed to the right superficial temporal artery and vein, and in the end of the procedure a halo ring was applied. Twenty-seven days postsurgery, the halo ring was removed. Six weeks postsurgery, the flap had healed without complications (►Fig. 3).
Case 3
A 67-year-old woman was admitted with recurrent malignant schwannoma in the right parietal scalp region. The patient had previously undergone nonradical tumor resection and reconstruction with a cervical rotation flap, a free radial forearm flap, and a free latissimus dorsi flap at another center. Scalp tissue, bone, and dura were excised in a region posterior to the right ear from the superior sagittal sinus to the transverse sinus. The dural defect was reconstructed with acellular dermal matrix. A free latissimus dorsi muscle flap was harvested and anastomosed to the left occipital artery and left external jugular vein, and a halo ring was applied at the end of the procedure. In this high-risk patient, there was a considerable risk of reoperation and hence the flap was not covered with split skin grafts until the following day in the ward. Postoperatively the patient went into respiratory failure and delirium and was sedated for 4 days in the intensive care unit but recovered completely. Twenty-seven days after surgery, the flap had healed and the halo ring was removed (►Fig. 4).
Discussion
The halo fixation device is typically applied for posttraumatic or postoperative immobilization of the cervical spine.
3 Few case reports have described application of the halo for protection of scalp reconstructions.
4-6
By applying the halo ring to patients undergoing free flap scalp reconstruction, we have been able to minimize pressure on the flaps and vascular pedicles and provide optimal healing conditions. Especially in patients who have undergone neurosurgical intervention, we find the halo ring applicable, since the patient might be sedated and immobilized in the immediate postoperative period and critical flap healing phase. The space between the halo ring and flap makes room for wound care and delayed placement of split skin grafts on muscle flaps, as well as optimal conditions for clinical flap observation.
Risks are related to placement of the titanium pins fixating the halo ring. The most common complications are aseptic pin loosening and pin tract infection, which occur in 13 to 36% and 5 to 20% of cases, respectively. 7, 8 Less common complications are compression or damage to the supraorbital or supratrochlear nerves; and rare cases with pin penetration through the skull and formation of cerebral abscesses have been reported. 7, 9 To avoid pin site infection, our patients regularly had their pinholes checked by nurses, and no complications occurred related to halo ring placement. Placing the anterior pins in the safe zone 1 cm above the most lateral eyebrow reduces the risk of supraorbital or supratrochlear nerve damage. To avoid cranial penetration, the anterior pins should be placed anteriorly to the temporal muscle and fossa with thin cranial bone. There are not the same neuromuscular restrictions with regard to placement of the posterior pins, and skull thickness does not vary greatly posteriorly.
7,10 The pins should be placed at, or just below, the skull equator to obtain a perpendicular angle between the pin and skull to minimize pin loosening. 7 Furthermore, pin placement can be adjusted with respect to cranial bone defects for the correct placement of four to six pins, as the halo ring has 20 pinholes. We always evaluate the patients' computed tomography scans of cerebrum for judgment of skull thickness and optimal placement of pins. The halo ring used for protection of microsurgical scalp reconstructions diminishes the risk of flap necrosis. We recommend the halo ring to be applied in the operating room immediately after microsurgical reconstruction.
